
.....-/, '-

CENTRAL PULP & PAPER RESEARCH I~STITUTE.

95, Nehru Place, fJel"J Delhi 110019

RESEARCH REPORT NO.4

~LKAl:)NE SlJLPHITE_~

Eo TERETICORNIS

Based on the work

of

T.C~ .Mantri, V. Raghunath, Y.V. Sood, K.S. Moorthy,
. S.K. Kapoor, Y.K. Sharma

Technical guidance

by

Dr. A.R.K. Rao

Dr. J. Fellegi

March, 1981

Rep6rt code No. CPPRI!RR-4/81
New Delhi,

IND IA



i

TABLE OF CONTENTS
'Page No.

Note & Acknowledgement ii

Abstract iii

Resuits and discus~iDns

2

2

2

2

2

3

3

4

4

4

4

5

5

·6

7

B to 1 9

20

Unbloached pulps

Bleached pulps

Bleaching

Part I

4.1.1

4.-1 .2

Pulp. evaluation

~hipping' of the samples

Treatment of chips

Annexure I

Conclusions

Referl::lnce

4.2 Pert II

Tables 1-12

Introduction

Object.

2.1 Part I

2.2 Part II

4.1

Experimental

3.1 Raw Material

3.2

3.3

3.4·

3.5

5.

4.

3.

1 •

2.



::'i

,r-
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when only labor~toryrGsults Were availahlo. The finEtl,
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the units used in this report are ~I ~nits. Con'Jorsion

factors ,for old units are given in Annexuro 1.
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ABSTRACT

Experiments were carr{ed out in laboratory to prepare

alkaline sulphite pulps from Eucalyptus tereticornis

with a view of utilising these pulps as newsprint"

furnish. Ths details of impregnation ~nd refining

conditions were ~resented. The strength properties

of final pulps were determined and the results were

discussed. Blea6h~ng with hypo~hlori~e a~:~oli as

Hydrogen peroxide was carried o~t separately. The

optieal properties were deter~ined for the" hand sheets.

The results indicate that using 50diumhydroxide in

combination with sodium sulphite gives pulps of reasonable

strongth properties.



1 • INTRODUCTION

Th'ore arG a numb er of publications dealing ,lr1i th laborEltory

research on chemimechunicf1l i puI.ps frml haroil'!::Jods. The morphology

of hardwood fibres is entirely differont from thElt of softwood and

consequently .their bohaviour in refining is also different.

Softwoods produce about 27% of fines which pElrtly origi~ate

from the primary wali ,of the fibre. These fines are highly fibrillated.

These fines contribute to the consolidation of the paper ,and formation

of interf{bre bonds. Hardwoods on the contrary produce fines which

consist mainly of broken ray cells and middle lamella debris. This

fine frac~ion is little fibrillated and, is not useful., This is eVen

detrimeritaL to the.strength of paper. These diffe~enc8s havo been

demonstrated by Giertz (1) who had pointed out that the low strength

of most hardwood ,mech anic al pulps d ep end upon the charac ter of the

fine material and not on the quality of the fibre fraction. Deb (2)

has shown that hardwoods C8n be made to behave like softwoods under

refining by a suitable chemical troatment of chips. The wood CEln be

softened in such a way that primary wall and 51 layer ar~ peeled off

producing fibrillar fines and loaving 'an intact S2 layer. The chemical

treatment is to swell the fibre prior to tho mechanical refining.

Depending upon the end USe of pulp different approaches in the chemicElI

pretreatment can be uscd.

',.

The' present study has becn directed towards producing alkaline

sulphite pulps frdm Eucalyptus tereticornis with good brightness and

sufficient sirength to be used in newsprint furnish.

2 .• OBJECT

The object of the present invGstigationwas to evaluate tho

suitability of E. tereticornisfor the production of alkaline sulphite

pulp and to assoss the suitability of these pulps for the munufacturo

of nowsprint and other varieties of papers. Tho work was diVided into

t ...JD parts viz :



2 .1

2

Part I

(i) To reparB alkaline sulph ~e pulps under different

treEltrnent conditions of sulphite - caustic.

(ii)

(iii )

To bleach the pulps b~.two·sta~E hypochlorite and

peroxide ,treatment.'

To evaluate the properties of unbleached and bl~ach8d
. .

pulps.

2.2 Part II

(i)

(ii)

To study the influence of Na
2

S0
3

in ~resence of

higher NaOH concentration during chemical impDegnation.

To study the properties of unbleached pulps prepared

under the above conditions.

3. EXPERIMENTAL

3.1 Raw material

Four billets of E. tereticornis 'were received from

the For8st Department of Kerala Newsprint Project. The wood

waS received in airJry condition. Llere was no indicat ion

from whicr part of the tree the samples were collected. No

data were available on tree age.

3.2 Chipping of the samples:

The billets were sawn into dimensions suitable for

chipping in the ~ilot plant Waterous Disc Chipper. The

chips were screened on the pilot plant Waterous Vibrating

Screen. Chi~s passing 'through 44 mm squ~re mesh and retained

. on a 6.5 mm square mesh were collect~d. The screened chip~

were stored in plastic bags.

waS 11.4 per cent.

The moisture content of chips
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Chips were treated in 2.5 litre p~essur8 vesiels,

rotating in an electrically heated o.iJ_ beth. Sodi.u rn hydrox id e

and sodium eulphite of known conca~trations and water were

added to ·.the chirs·to maintain a cf:ip to liquor 'ratio of
2

1: 3.5 .. The bomb was closed and i3 prc3ssure of 8 kg/em, IrJas

applied 'by ,nitrogen gas. Thu tGmpereture uf bomb was

maintained at about 90°C. The tre2tmBnt conditions are gi~en

in Table 1 . After 60 min., the preSsure was rBle8sed. The

bombs were removed from the bath and sp~rt liquor' was separated.

pH and COD. of spent liquor were determined. The treated chips

were refined without washing with frash w~t8r.

The refiner usod in this work was a 12" Sprout Waldron

Single Disc Refiner rotated at 2500 RPM by 40 KW motor. Plate

patt~rn No. 178042: I-Jas USed throughout the:; work. Rofining,

was carried out w~th hotwator at 50~C in tho circulation

system. Tha chips were refined in two passes tho first, pass

I"'"

was carricd out a~ 8.0% consistency at 0.625 mm cl~arancE and

the second pass ~as at 0.05 mm at 10.0% consistency.

The refinee pulp was scr38ned on,a flat scru~n having

0.2 mm slot widt~with circulation of back water.

deteimined by wei~hing the s~reGn8d pulp.

3.4 ~evaluat~E..!l :

Yield wos

pUlp fractio~ation was done with a Bauer-McNGtt class~fier
J

using 28)4B,100 ~n~ 200 mesh sc~eens as per S{AN-M6~69~ The

fibre ci BssiT'icatioirosul ts are given in 'Table 2 •.
,

HandShsGts .0T 'DO gsmwereproparero on a British Sheet

Makl.ng Machine with eclosed back water system to reduc'e °t.he

loss'esof fin eS·o viet 'iJebstrength properties WtOro detor:mil;1BO

accordin g to SCAN cJ1: ~7.

T-he' handshG8ts W8:'C .pressedunder standard cQndit ions

and"'dried aMd condition'ed ot 2°7.±P'C and °65..t2% relative humidity .
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The physical propGrties were tested according to ISO

standard DP 5269. The evaluation data are presented in

Ta bl e 3.

3.5 Bleaching

All bleachingop~rationswere carried out in plastic

containers immersed in a thermostatically co.ntrolled '\oJater

bath. Mixing was accomplished by periodic kneading during

the treatment. After bleaching, pulps we~e washed with

water~ Prior to the final washing, sulphur dioxide (S02)

water treatment was given' to get the pH' of the pulp around
. . .

4.5 to 5.0: Bleaching data are given in Tables 4 & s.

The'residual active bleaching chemical was determined

by iodometric titration.

Final brightness, post colour number and yield on

o.d. pulp were d8termi~~d for all the bleached pulps. Optical

properties of handshee~s made f~om bleached pulps are

presented in Tables 6 an~ 7.

4.

4. • 1

4.1.1

RESULTS AND DISCUSSIONS

Part I

Unbleached pulp :

AI~aline sulphite liquor AMixture of sodium hydro~id8}

and sodium sulphite) was. not an .eff·ective chemical' for

sulphite pulping ~ Addition pf rncF~' SUlphite solution with

NaoH (Pulps AS/Et/7, AS/Et/B a~d AS/Et/9) reduced the yield.

Yi~ld varied between 77.3 to 82~B per cent. In .. all the caseS

highest sulphite concentFation gjYe pulp~ of the highest

brightness.

The Bauer-McNett Classification shows that more than

30% of the pulp w~s obta~ned in the -200 m8s~ f~action. It

is often obseFved i~ high· yield p~lping that dense woods

produce a high percentage of. fines during the.refining op~ration.
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IncIG~sing t~~ amount of sUl~hito in thetr8~tmBnt

of chips gave. better strength properties (Table 3). Wet

web strm;gth properties o·f those pulps ~re given in Table 8.

,
Hypochlorite (two stage) and Hydrogen poroxide were

used on th 8 pulps prepared from different alkali and sulphite

ratios. Pulp·ble8ched with t~o stage hypochlorito has lower
,. , '

brightness than peroxide treated pulps. These pulps responded

very well to these sequences. Pulps eQuId be bleached to a

brightne~s level of 51.6 to 56.0 with 9% available chlorine

and 51.6 to 56.5 with 2% HZO
Z

respectively.

Itfis evident from results that when brightness is

increased the opacity de~rcases. Scattering coefficient of

these pulps was not changed to significant l~vel as brightnoss

increases.

Part II

"i.

Tho results obtained in Part I werri used as a guide to.

the pulping. In part II consideration waS given to the

treatment of the chips· in strong i31kaline sulphite liquor.

The work wasextondBd to cover high.· NaOH concentration and low

sulphit~ concentration. All other conditions covering treat­

ment' with :the chemicals and refining were kept constant

(details See in Table 9).

It is evident that pH after the treatment would remain

more than 10~9. This shows that sufficient residual alkali

is present ln spent liquor after impregnation. Yields

decreas ed on th e increased dosage. of .NaOH concentration.

Unbleached pulp brightness was 27.4 to 28.8%.

The influence of the different treatment conditions on

strength p~operties of pulps are given in Table 10. These

indicate clearly that stronger alkali and weaker sulphite

improve the pape~ making properties of the pulp. Values

interpolated at 200 [SF f~r th8se pulps are given in Table 11.



5.

6

< ,

CONCLUSIONS

i/The,results discussed in Part I indicate that sulphite

chemimech,~;nical" pulps of satisfactory strength properties'

cannot b e pr~du c ed 'from I.:-t er etic orn ~~ for newspr in t

'furnish.

iii Further studies on E. tereticornis (Part II) indicated

that' incre'asing tho strength of NapH used for treating

the chi~s (15 to 25 ~pl NaOH on wood) and weaker

~ulphite (7.5 to 12.S gpl Na
2

S0
3

) gave pulp~ with improved

strength properties. It appenrs that alkalinity of an

alkaline sulphite liquor rather than ,the sulphite content

is primarily responsible for pulp strength improvements.

iiil The~ brightness of unbleached pulps from alkaline sulphite

pulping is higher than those of cold s,oda pulps as

expected.



7

REFERENCES

1 . Giertz, H. I,I}., International Mecha,nical Pulping

Conference Hel3inki, 1977 Proceeding, Vol. V

1977,37-51.

2. Deb, U.K., Doctoral Thesis at NTH, Tfondheim 1976.

3. Mantri, T.C. et. al. Research Progress Report No.6,

IND/73/012, New Delhi, India, December, 1978.



T
A

'B
L

E
1.

-
-
~
-
-
-

U
JN

D
IT

IO
N

S
A

N
D

R
E

SU
L

T
S

O
F

A
L

_K
A

L
IN

E
S

U
L

P
H

IT
E

P
U

L
P

IN
G

-
-
-
-
-
~
-
-
-

S
a
m

p
le

n
u

m
b

e
rs

A
S

/E
t/

1
A

S
/E

t/
2

A
S

/E
t/

3
A

S
/E

t!
4

A
S

/E
t/

5
A

S
/E

t/
6

A
S

/E
t/

7
A

S
/E

t/
8

A
S

/E
t/

9

:
J
a
r
~
t
i
c
L
J
l
a
r
s

-
-
-
-
-

C
h

e
rn

ic
a
l

a
s

N
aO

H
a
p

p
l;

e
d

,
g

il
3

.0
6

.0
9

.0
3

.0
6

.0
9

.0
3
~
o

6
.0

9
.0

C
h

e
n

li
c
a
l

a
s

N
a Z

S
0

3
9

.0
1

3
.5

6
.0

1
2

.0
1

8
.0

'a
p

p
li

e
d

,
g

il
4

.5
9

.0
1

8
.0

,
2

T
.O

N
a

2
S

0
3

/N
aO

H
,

w
/w

1
.5

1
.5

1
.5

2
.0

2
.0

2
.0

3
.0

3
.0

3
.0

pH
o

f
th

e
im

p
re

g
n

a
ti

o
n

li
q

u
o

r
1

2
:7

1
2

.7
1

2
.4

1
2

.8
1

2
.9

1
2

.8
.J

2
.9

1
2

.8
1

2
•.8

C
D

pH
D
i
t
h
~

s
p

e
n

t
li

q
u

o
r

8
.7

9
.5

1
0

.3
8

.8
~

9
.7

1
0

.3
9

.1
9

.8
1

0
.2

·T
0
ta

l
y

i
81

d
,

%
,

~~
8

2
.8

81
.1

8
0

.2
81

~
6

'
8

0
.8

7
9

.6
81

.8
8,

0
~

2
7

7
.3

R
e
jr

c
c
ts

,
%

~
,

0
.7

1
.9

1
.8

4
.5

1
.9

7
.1

5
.2

0
.7

S
.D

.

U
n

b
l
~
a
c
h
~
~
d

p
u

lp
b

r
i
~
l
h
t
n
E
l
s
s
,

,%
31

.0
3

3
.8

3
4

.5
31

.7
3

3
.1

3
4

.7
31

.6
3

4
.0

3
4

.8

C
O

D
'0

f
t

h
e
s
p

e
n

t
li

q
u

o
r,

g
il

'1
3

.4
9

1
7

.8
9

1
8

.9
1

1
.0

.3
2

1
9

.1
8

2
5

.7
7

H
.5

1
,1

8.
•0

6
2

6
.0

5
-,

C
o

n
s
ta

n
t

c
o

n
d

it
io

n
s

C
h

ip
q

u
a
n

ti
ty

-
4

5
0

.0
g

.o
.d

.
C

h
ip

s
to

li
q

u
o

r
r
a
ti

o
=

1
:3

.5
T

e
m

p
e
ra

tu
re

,
DC

=
9

0
'T

im
e
,

m
in

.
2

=
6

0
N 2

P
re

s
s

u
re

,
k

g
/c

m
=

8
.0



P
u

lp
C

o
d

e
n

u
m

b
e
rs

P
a
r
ti

c
u

la
r
s

M
es

h
r
~
p
l
o
y
e
d

+
2

8

+
48

+
1

0
0

+
2

0
0

-2
0

0

·,"
i.

B
,,-

.
"

--
--

-.
..

..
.

B
i\U

E
-R

"7
r
~
c
N
E
n

;:-
IE

R
E

C
L

A
S

S
IF

.-
:;

'::
.l

J2
l'i

._
--

,
-..._

,
-
~
-
-
.
.
.
.
~
-
'

r,
S

/E
t/

1
A

S
/E

t/
2

A
S

/E
t/

3
A

5
/E

t/
4

A
S

/E
T

/S
A

S
/E

t/
6

A
S

/E
t/

7
A

S
/E

t/
8

A
S

/E
t/

9

_
_

*
..
~
_

_
_
.
~

_
_

_
r
_

_
'

21
.9

2
3

.7
2

6
.7

2
5
-
~

B
27

•i
2

4
.9

2
7

.9
2

5
.9

21
.8

1
5

.3
1

2
.1

1
3

.2
1

3
.5

11
.7

1
5

.0
1

2
.7

1
5

.9
1

3
.2

1
.2

5
.9

4
.0

2
.1

1
.6

1
.9

.
1

.2
2
2
~
9

2
9

.9

1
5

.3
11

.5
1

7
.6

1
2

.4
1

C
.

5
1

3
.5

9
.3

7
~
9

6
.5

4
6

.3
4

6
.6

3
6

.5
4

6
.2

4
9

.~
4

4
.7

4
6

.9
2

7
.4

2
8

.6



TA
B

LE
3

ST
R

EN
G

TH
PR

O
PE

R
T

IE
S

OF
A

LK
A

LI
N

E
SU

L
PH

IT
E

U
N

B
LE

A
C

H
ED

PU
LP

S

S
am

p
le

PF
I

r,
eV

o-
F

re
e
n

e
ss

B
u

lk
D

en
si

jY
T

e
n

si
le

in
d

e
x

S
tr

e
tc

h
T

ea
r 2

in
d

e
x

A
ir

re
s
is

ta
n

ee
n

u
m

b
er

s
lu

ti
o

n
s

C
5F

(m
l')

cm
3 /

g
g

/c
m

'
N

m
/g

%
mN

m
/9

G
u

rl
ey

s/
1

0
0

m
l

U
n

b
ea

te
n

3
8

0
3

.0
0

0
.3

3
(1

)
(1

)
0

.3
0

(1
)

A
S

/£
t/

1
1

0
0

0
26

0
2

.7
8

0
.3

6
(1

)
(1

)
0

.3
5

(1
)

20
00

1S
0

2
.7

8
0

.3
6

(1
)

(1
)

0
.3

5
'

(1
)

.
A

S
/E

t/
2

U
n

b
ea

te
n

31
5

2
.9

1
0

.3
4

2
.9

5
(1

)
0

.7
0

(1
)

A
S

/E
t/

2
1

0
0

0
1

6
0

'
2

.7
8

0
.3

6
3

.6
0

0
..8

0
.7

5
1

.2
..

2
0

0
0

11
5

2
.6

5
0

.3
8

3
.9

0
0

.9
0.

,7
0

1
.6

U
n

b
ea

te
n

49
5

2
.9

4
0

.3
4

4
.0

0
.9

1
.0

0
(1

)
A

s/
E

t/
3

1
0

0
0

,3
65

2
.7

0
0

.3
7

5
.0

1
.2

1
.0

5
1

LO
2

0
0

0
27

0
2

.4
4

0
.4

1
5

.5
1

.1
1

.1
0

1
.3

4
0

0
0

90
2

.3
3

0
.4

3
.

6.
,0

1
.1

0
.9

0
2

.0
U

n
b

ea
te

n
5

4
0

3
.2

2
0

.3
1

(1
)

(1
)

,,
0

.3
0

'
(1

)
A

S
/E

t/
4

1
0

0
0

4
1

0
3

.1
2

0
~
3
2

(1
)

(q
0

.3
0

(1
)

20
00

3
0

0
2

.7
8

0
.3

6
(1

)
(1

)
0

.3
5

(1
)

4
0

0
0

1
8

0
2

.1
3

0
.4

7
(1

)
(1

)
0

.3
0

(1
)

U
n

b
ea

te
n

46
5

3
.3

3
0

.3
0

(1
)

(1
)

0:
.6

5
(,.

)
0

A
s/

E
t/

5
1

0
0

0
32

5
3

.0
3

0
.3

3
(1

)
(1

)
0

.6
5

(1
)

..
20

00
25

5
2

.7
8

0
.3

6
(1

)
(1

)
0

.7
0

(1
)

4
0

0
0

1
0

0
2

.5
0

0
.4

0
,
3
~
.
5
·

0
.6

0
.6

0
1

.5
A

s/
E

t/
6

U
nb

ei
3t

en
66

0
3

.0
3

0
.3

3
;3

.5
0

.5
0

.8
0

(1
)

A
S

/E
t/

6
20

00
45

5
2

.6
3

0
.3

8
4

.6
1

.0
0

.8
5

(1
)

4
0

0
0

3
4

0
2

.3
8

0
.4

2
6

.5
0

.8
0

.9
0

1
.3

8
0

0
0

7
0

2
.2

2
0

.4
5

B
.5

1
.0

0
.9

5
4

.5
U

n
b

ea
te

n
4

0
0

2
.9

4
0

.3
4

(1
)

(1
)

0
.4

0
'

(1
)

A
S

/E
t/

7
1

0
0

0
2

7
0

2
.7

8
0

.3
6

(.
1

)
(1

)
0

.6
0

li
D

2
0

0
0

10
5

2
.7

0
0

.3
7

(1
)

(1
)

0
.4

5
1

.2
4

0
0

0
90

2
.5

6
0

.3
9

(1
)

P}
0

.4
5

1
.8

U
nb

e
13

fe
n

51
5

2
.9

5
0

.3
4

(1
)

(1
)

0
.7

0
(1

)
A

S
/E

t/
8

2
0

0
0

3
4

0
2

.7
8

0
.3

6
(1

)
(1

)
O

.B
O

(1
)

4
0

0
0

17
5

2
.5

0
0

.4
0

3.
,5

0
.7

0.
-7

0
1

.2
6

0
0

0
90

2
.4

0
0

.4
2

4
.0

0
.7

0
.6

5
1

.3
U

nb
ea

t-
-e

n
57

5
3

.'0
3

0
.3

3
(1

)
,

(1
)

1
.0

0
(1

)
A

S
/E

t/
9

20
00

40
5

2
.7

8
0

.3
6

5
.5

(1
)

1
.0

0
1

•a
4

0
0

0
'1

8
5

2
.4

4
0

.4
1

7
.0

1
.1

1
.0

0
1

.6
6

0
0

0
75

2
.3

3
0

.4
3

8
.0

1
.1

1
.0

5
2

.5
(1

)
to

o
lo

w
to

b
e

m
ea

su
re

d
.



,
!

11

,.
'nlO STA bE HYPOlJ:!bDR IT~ ELEACH~N_G OF ALK~LI N~JLPH IT'~'plJL P5.

--,._------

5amr-l e
numbers

Hypo. Hypo
app. consu-
,as med as
avai- avai-
lable lable Buffer
C12 '[12 ,as
% % NaOH%

Ini-
tial final

pH, pH

Brigh­
tness
Elrc­
pho

10

Elea­
Post ching
colour loss eS
number %

Bl eac he'd
pulp
yield
on OD
pulp
basis

%

AS/Et/1
I 7.2

II 1.8'

.AS/Et/2
I 7.2

II 1 .8

AS/Et/3
I 7.2

I I 1 .8

A5/Et/4
I 7.2

II 1 .8

7.2
1 .8

7.2
1.8

7.2
1 .8

7.2
1 .8

1.3
0.8

1 .3
0'.7

L3
0.7

1 .3
0.7

10.8 8.6
18.4 8.6

10.5 9.2
10.1 8.7

10.8 9.5
10.5 8.,6

10.7 9.2
10.1 5.5

51 .,6

52.4

52.2

54.5

3.4

4.2

3.6

7.7

6.9

5.5

5.1

92.3

~3 .1

94.-5

94.9

AS/Et/5
I 7 ~ 2 "
II~~1~8

7.2
1 ~'E1

1.3
007

10.6
10.5

9.L
G.754-:0 3.2

- 1"·-

3'.9 . 96.1

'AS/Et/6
I

II

i\5/Et/7
~ I
n

7'.2 "

L·8
., ,.

-, '. ....
1',.2 '
1. B

7.2
" ~ 0

1 . .2
1..8

1 .3
0.7

10.9
10.2

1P~ 0
10.2

6.8
6.5

8.6
8~ 4'" 5,1'.7

3.3

,- ~ ..

3 ~ 2 "96;~EJ ",

;\5/Et/B
" "1

JI

I~S/Et!2
, ~,' I

II

7.2
1.8

7.2
LG

7.2
1 ~O "

7.2
1 ~ 0

1 .3
0.7

10.9 8.5'
10:5 8~4

10.9 8.6
10:3 0.6

56.0
, ,.-, 4.1 3~4

3.2

96.6

96.0

I - I Stage HypochlorIte bleaching
II -II Stage Hypochlorite bleaching

Constant'donditi6ns
Consistency' - G.O%,Tompcrature- -.'45.±1 DC
Time, - 45 min. SO 'was to decreasG pH 5.0 to 5.5

2 aft8r II stage bleaching
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WET WEB PRoPERYIES OF ALK~LI~E SULPHITE PULPS AY
20+1% DRnJESS

-TEA-~-'%- INat~-r----'-

index retention
, mNm/g . value (1Il1RV;.

Sample
numbers

AS/Et/1

AS/EtI2

A5/Et/3

AS/Eti 4

AS!.Et/5

AS/Et/6

A5/Et/7

AS/Et/8

A5/Et/9 .

Fre~neps

[SF
ml

38,0
260
150

, 315
160
11 5

495
3-65
270

90

540
410
300
1 80

465
'.325

255
100

660
455
340

70

400
270
105 '

90

515
345
175

90

575
405
1 85

75

H~IJ'JT

index
Nm/g

( 1 )
(1 )
(1 )

(1)
(1 )
(1)

0.13
0.13
0.12
0.09

(1 )
(1 )
(1 )
(1 )

o. 11
o. 11
C.09

'. 0.07

0.08
o~,1 0
0.08
0.08

(1)
" (1 )

(1 )
(1)

0.09
0.08
0.08
0.06

0.'13
0.15
0.1 4
0.07

( 1.)
(1)
( 1)

(1 )
(1 )
(1) ,

4.8
3.6
3.6
2.4

(1 ). ,
(1 )
(1 )

. ( 1 )

2.9
2.2
2 .1
1 .4

2.7 '
2.3
2 .1 . i

2.0

(1 )
(1 )

, ( 1 )
. , (1 )

3.8
2.8"
2.5
1 • 1

.,,' 3.9
3.9
3 .1

. 1. 9

(1 )
(1 )
(1 )

(1 )
(1 )
(1 )

1 01
103
11 1
11,7

( 1 )
(1 )
( 1 )
(1 )

85
89
91
94

100
1 Ci2
1 0·4
108

(1 ) .
( 1 )
(1 )
(1 )

86
90
9£1,

'105

1-01
109
11 0
11 2

(1) too low ,to be m~asured.
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fA BLE 9

CO~lDITIONS AND RESUL TS OF ALKALlf!L.S_l:ILPHUi': PULPING

Sample numbers
Particulars

AS/Et/13A5/Et/14 AS/Et/15

Chemic~l as NaOH appli~d, gil 15.0 20.0 25.0

Chemical as Na
2

S0
3

applied, gil 7.5 10.0 12.5

pH of the impregnation
liquor

pH of the spent liquor

Total yield,

Rej eets,

U-nbleached pulp
brightness,

COD releas ed

w/w

gil

0.5

12.5

10.9

84.1

4.9

0.5

1 2.5

11 .5

3.7

27,,4

47: 72

0.5

12.7

. 11 .5

80.1

2.5

28.8

48.82

Constant conditions

Chips to liquor ratio

Temperature,

1 ; 3 .5

Time,

N
2

pressure

min. 60

2
8.0 kg/em
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TABLE 11-,----

STRENGTH PRoPESTIES OF ALKALINE SULPHITE
__U=.:!\.:;..:JBL EAl:: HED PUL P _A_T_~O_·~ml£..._~._._F~. _

5amplo nu mb ers A5/Et/13 AS/Et/14 I~S/Et/1 5.
.. _."- ..~-

Particulars

Burst ind ex" 2/ .kPa.m 9 0.20 0.24

Tensile index; Nm(g 8.3 10.50 10.50

2
Tear in dex, mNm /g 1 .00 1 .50 1 .50

Initial wet. web tensile
i nd ex, Nm/g 0.14 0.14 0.17



'.. ',

1 9

TfLE 12.---..'----

. WET WEB STRENGT~OF ALKALINE SULPHITE ?ULP5 AT!
2 U..±1% DP. YNESS

---'-------,.--

Sampl e
specifications

Frosn oS s

(SF
ml

Initial wet web
tensile index

Nm/g

TensilG energy
ab~orption index

mNm/g

AS/Et/13

AS/Et/14

r~S/Et/15:

565 0.12 2·.9

420 0.12 3.3

. 31 5 0.14 ~ " 3.6"

. 85 0.1 5 3.4

485 0.1 2 2.8

315 0.1 3 2.9

1 95 0.1 3 '3.3

60 0.16 3.9

. ,,;50 0.1 5 2.t\

390 0.1 5 4.1

280 0.1 8 4.4

9.5 0.18 4.9
J:,



ISO (International Organisation for Stand5rdisation) methods
were used in this investigation for pulp and p~per te~ting: All results
and calculations are expresscd in 51 units (Systeme International.
d'Unites) as this systcin \"2::3 adopted in Indic:.

Conversion to
.;lt~?I~~_9_~..;.'1J~n its.

Kg, . 9

L8:-1g th

Area

ITI

2
m

Time

Force

Pressure

.1 ~J :: IJ, 102 \-.; p

2
:: 0,0102 kp/cm

0,1 Pa.s
10-3 pa.e;

1Kpa

1P =
lcP=

Conversion of ....Pap~r testing data :

second (3)

Newton (N) milliNewton (mN)

Pascal (Pa)
. Kiiopescal (kPe)

Dynamic viscosity Pa.s (Pascalsecondl

From 51 unit--------

Tensile index N.m/g
. 2

Burst index kPa.m Ig
2

~ear index mN.m Ig

To obsolescent unit ~1ulti2_~~

Breaking le~gth km 0,102

B~rst factor 10,2

Tear. factor 10,2

Scattering coefficien~

2
m Ikg

Sf~att8ring c06fficient .10
2

e.m 19

For approximate indication. tensile index can .be converted to
breaking lsngthby div~dirig by 10, burst index converted to burst
factor by multiplying by 10, tear index converted to tear f~ctor by
multiplying by 10.

It should be mentioned that in ISU standards the testing data
are expressed on the basis of weight of conditioned sheet where~s

other standards (e.g. APPITA) express results on basis of O.D.\rI:lctght
which makes exact conversion difficult.




